Falloposcopy is a transvaginal microendoscopic technique to explore the human Fallopian tube from the uterotubal ostium to the fimbrial end. Falloposcopy provides a unique possibility to visualize endotubal disease and may be used therapeutically for removal of debris and for cutting down filmy intraluminal adhesions. To assess the clinical performance of falloposcopy as part of an infertility investigation, a total of 43 women scheduled for laparoscopy as part of an investigation of infertility had a falloposcopy performed in conjunction with the laparoscopy. All women were investigated at Danderyd Hospital, Stockholm and Akademiska Hospital, Uppsala, during 1995 and 1996. Images from the endosalpinx were obtained in 26 of 43 women (60.5%). In 10 women (23.3%), it was possible to obtain images from both tubes. No images were of sufficient quality to describe the entire tubal mucosa in detail. Falloposcopy represents a unique tool for visualization of endotubal disease and may provide a valuable instrument for in-vivo exploration of tubal physiology. However, certain technical problems limit the usefulness of this method in routine clinical practice. These technical problems have to be solved before falloposcopy can achieve a central position in investigation and treatment of tubal disease.
Introduction
It is well established that damage to the internal mucosa of the human Fallopian tube can result in disturbance of the normal fertilization and ovum transport process, and it has been estimated that up to 40% of female patients have tubal disease as the main cause of infertility (Speroff et al., 1993) . Traditional assessment of the Fallopian tube is inadequate, as it gives no information about the capacity of the tube for gamete and zygote transport (Ahlgren et al., 1975) . Previous visual examinations were restricted to inspection of the outer surface of the tubes by laparoscopy and the distal endosalpinx with salpingoscopy (Brosens et al., 1987) . Patency is usually assessed by hysterosalpingography (HSG), chromopertubation,
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© European Society for Human Reproduction and Embryology or more recently by ultrasonographic techniques (Maguiness et al., 1992) . Three additional methods have also been proposed as possible diagnostic tests for tubal function; Chlamydia trachomatis antibody (CAT) and chlamydial heat shock protein antibody (CHSP-60) used in combination have been recommended as integral components of the initial fertility work-up for assessment of Chlamydia-associated tubal factor infertility (Dabekausen et al., 1994; Claman et al., 1997) . Radionuclide hysterosalpingography (RN-HSG) has also been proposed to determine active tubal transport. However, the value of RN-HSG has recently been questioned, since the technique does not distinguish between fertile women and infertile women (Lundberg et al., 1997) .
Falloposcopy has been suggested to be a more valuable clinical tool to provide prognostic data in the investigation of female infertility (Kerin et al., 1992; Marana et al., 1996) . However, the clinical value of falloposcopy remains to be critically determined. A randomized prospective international multicentre study on falloposcopy was started in 1994 to evaluate the clinical value of falloposcopy, but so far, only preliminary data have been reported (Rimbach et al., 1995) .
The aim of the present study was to evaluate the performance of falloposcopy in conjunction with diagnostic laparoscopy in routine investigation of female infertility.
Materials and methods
Women who gave their informed consent had a falloposcopy performed in conjunction with diagnostic laparoscopy as part of an investigation for infertility. All women were unselected community cases at Danderyds Hospital, Stockholm or Akademiska Hospital, Uppsala, Sweden during 1995 and 1996.
Study group
Forty-three women, 22-40 years of age (mean 31.3 years), with a history of infertility ranging from 1 to 6 years (mean 2.8 years) volunteered for falloposcopy in conjunction with laparoscopy. Twentythree had primary and 20 secondary infertility. All women except one had spontaneous ovulation. Six partners had semen parameters below the normal range. Twelve women were assumed to have tubal factor infertility: five women had a history of previous pelvic inflammatory disease (PID) and seven had a history of abdominal surgery. In 24 women, the infertility diagnoses were unexplained. Twenty-six women had an HSG and eight laparoscopies because of involuntary infertility prior to the falloposcopy.
Timing of falloposcopy
The day of examination was based on menstrual data. The examination was performed within a few days after the end of the menstrual period, i.e. within cycle day 5-9 for most women. 
Falloposcopy procedure
The study was performed with a coaxial 'over-the-wire' catheter system (Conceptus Inc., San Carlos, USA). This delivery system consists of a guide wire and a catheter over the wire that has been specifically designed to explore the human Fallopian tube. The catheter-wire system is combined with a hysteroscope with either a rigid or a flexible tip which is fixed in position when the tubal ostium is visualized. The tube is cannulated as completely as possible via the working channel of the hysteroscope, with simultaneous advancement of the catheter and guide wire. We used continuous irrigation through the catheter with a pump, 5-15 ml/min, to distend the tubal lumen and enable the insertion procedure. When the catheterization was completed, the wire was withdrawn and a 0.5 mm falloposcope with 3000 pixels was inserted. During continuous irrigation, the tubal lumen was visualized from the distal end while the catheter and scope were slowly retracted. All women were investigated by laparoscopy, including chromopertubation in conjunction with the falloposcopy/hysteroscopy. Due to ethical and medical reasons, our intention was to perform the whole operation procedure within 60 min. After 60 min, a decision was made as to whether further investigation was required.
Technical problems
The most common problem was the 'white-out' phenomenon, i.e. limitation of visualization due to intense light reflection whenever the fibroscope tip comes close to or touches the tubal mucosa. Even in our most successful investigations, we could not visualize the tubal mucosa continuously. 'Kinking' is another common problem that occurs when the catheter bends with the guide wire inside so that the interior surface of the catheter is damaged. Even if it is only a minor scratch on the inside of the catheter and the wire is retracted without problem, the falloposcope cannot be introduced because the tip is caught on the damaged interior of the catheter. Another problem is when the endometrium is in an advanced proliferative state, resulting in difficulties to identify the tubal ostia during hysteroscopy.
Ethics
The study was approved by the Local Ethics Committee of the Karolinska Hospital and by the Ethics Committee, Faculty of Medicine, Uppsala University.
Results
The time required for the procedure ranged from 25 to 90 min (mean 58.2 min). Falloposcopy was performed in 43 women (a total of 83 tubes) as three women had unilateral salpingectomy prior to examination. Bilateral or unilateral images were obtained in 26 women (60.5%). A total of 43 tubes (51.8%) was successfully investigated. The reason for failure to explore the remaining 40 tubes varied as shown in Table I . The most common cause 1491 for unilateral tubal investgation was limited operation time. The 'normal' time for operation was estimated to be 60 min.
Technical problems occurred in eight tubes. The most frequent technical problem was 'kinking' of the catheter that occurred in seven women. In one woman, the tip of the falloposcope was damaged and no image was obtained.
Hysteroscopic problems meant that the tubal ostia could not be identified due to thick endometrium.
Proximal tubal occlusion (PTO) was demonstrated in nine women. In another five women with blockage, we succeeded in obtaining images from sections of the ampullary part of the oviduct.
No investigation was of sufficient quality to describe the entire tubal mucosa in detail mostly due to partial 'white out'. Images with good quality from both tubes were obtained in only 10 women (23.3%).
One complication occurred during falloposcopy in terms of oedema in the tubal mucosa related to partial perforation of the oviduct by the falloposcope during irrigation of the tubal mucosa. No intervention was needed.
Discussion
Falloposcopy is the first method that provides the possibility to inspect the entire inside of the oviducts, i.e. the endosalpinx. From a scientific viewpoint, the technique is a great achievement for in-vivo exploration of an organ which plays a central role in human reproduction.
Several authors have put forward the advantages of falloposcopy, and it has been reported that falloposcopy can be performed on an outpatient basis without anaesthesia (Bauer et al., 1992; Scudamore et al., 1992; Dunphy and Pattinson, 1994) . It has also been recommended that falloposcopy should be routinely combined with laparoscopy because laparoscopy provides additional important information in 4-8% of cases (Rimbach et al., 1995) . We found that laparoscopy also aided the falloposcopy procedure as the lateral part of the tube could be straightened out with assistance from the laparoscopist.
It has been stated that falloposcopy is a safe procedure with few complications. Kerin (1994) reported that tubal wall perforation, partial or total, occurred in 3-10% and was never to be followed by an intervention. We agree with this, as we had only one partial perforation without need for intervention. Kerin et al. (1992) devised a diagnostic classification and scoring system for tubal lumen disease based on falloposcopy. We were not able to use this scoring system because of the poor quality of our pictures.
Both our teams felt that~10 investigations were required to become comfortable with all the different steps involved in a successful falloposcopy. PTO of the Fallopian tube is the cause of infertility in~10-25% of women with tubal disease (Mårtensson et al., 1993) . Falloposcopy may have a role in the diagnosis and treatment of PTO, as it is the only method that can distinguish between structural PTO and tubal spasm. Tubal recanalization by transcervical tubal catheterization has been shown to be an effective treatment for infertility due to PTO (Risquez and Confino, 1993) . In our experience, technical problems with poor or unobtainable images preclude recogni-tion of spasm or blockage as well as successful recanalization with the falloposcope. Most of our attempts to treat PTO failed, as the coaxial system was too soft to penetrate the blockage. Obviously, the design of the system has to be improved if it is to meet this purpose.
We conclude that falloposcopy represents a unique tool for visualization of endotubal disease and may provide a valuable instrument for in-vivo exploration of tubal physiology. The technique may have therapeutic applications through its capacity to remove intraluminal debris and adhesions under direct visual control. However, certain technical problems limit the usefulness of this method in routine clinical practice. These technical problems must be solved before falloposcopy will achieve a central position for investigation and treatment of tubal disease.
